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We, N V. Phillips' Gloetlampbn- 
PABWEKEN, a limited liability Company, 
organized and established under the laws of 
the Kingdom of the Netherlands, of 
Emmasingel 29, Eindhoven, Holland, do 
hereby declare the invention, for wmcn we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to the manufacture ot 
electrically conductive articles from plastics. 

If conductive articles are to be produced in 
a known manner by moulding plastics i.e. 
polymerisation and condensation products 
whether or not capable of being hardened, it 
is necessary to add to the plastics a consider- 
able quantity of conductive filler, for example 
metal powder or carbon. In order to obtain a 
satisfactory conductivity, the conductive 
material should amount to approximately 
50% by weight or more of the total mass. 
Due to this, the mechanical properties of such 
mouldings, in comparison with mouldings 
without conductive filler, will be far worse. 

In accordance with the invention, conduc- 
tive mouldings having satisfactory mechanical 
properties are obtained by reducing plastics 
to grains, the individual grains being pro- 
vided with electrically conductive coatings 
and the powder thus obtained being subse- 
quendy pressed to mouldings while heating. 

In this case, deformation of the plastic 
grains and consequently also of the conduc- 
tive coatings occurs, but in spite thereof a 
continuous network of conductive layers is 
obtained, which is comparable to a honey- 
comb. The bond between the grains is 
established, it may be assumed, by the 
plastics as a result of slight damage to the 
conductive coatings caused during the mould- 
ing operation,^ 



This method has the special advantage 
that, averaged over the whok mass, a 
quantity of conductive material of only a few 
per cent is sufficient. 

The conductivity of products according to 
the invention is controllable by the choice of 
the size of grain of the plastics, by the thick- 
ness of the conductive coatings on the grains, 
by the choice of the conductive .material and 
of the temperature, pressure and time in 
moulding. 

Excellent results are obtained if the plastics 
arc pulverized to grains of 0.3 mm and 
smaller. The plastics may, for example, be 
reduced to grains by powdering or ^cutting, or 
again by drying drops of a solution. Alter- 
natively granular plastics obtained by sus- 
pension polymerisation may be used. 

As conductive materials use is preferably 
made of metals such as silver and copper, or 
of carbon. . 

The conductive layers may be applied m 
many different manners onto the plastic 
grains. Silver, copper and nickel may, for 
example, be precipitated from a solution by 
means of a reducing agent. As an alternative, 
the conductive layer may be obtained by pre- 
cipitating the conductive material from a 
suspension. Sometimes, for example in the 
case of carbon powder and also in the case 
of copper powder, obtained by reduction of 
copper compounds, a conductive : layer, may 
be obtained on the grains by carefully rubbing 
a mixture of the powders together in a dry 
state. Further, in the case of carbon, by 
mixing grains of plastic with a suspension of 
graphite the grains of plasjic may be coated 
with a layer of graphite. Hie Tubbing of 
carbon* and copper powders* with plastic 
grains may be carried out, for example, inj 
ball mill: In this case iris important that hard 
and heavy balls which would grind the mix- 
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Hire are not used. Only balls, such as wooden 
balls which are soft and light may- be used. 

In order that the invention, may be readily . 
carried into effect, a number of examples will 
now be described in detail. , *. 

Example %. ~ 
- 15 gms. of polystyrene in .tne form of. a " 
suspension-polymer with a grain, diameter <of 
approximately -0.04 mm. are ^rreatedisd& A. 
mixture, of; 20 ccs. of a- sdlyemg- solution 
(17.1 "gms. ..of AgNO^ . fa' r <jpuL ;«f 
_:NaOH and 48 ccs. of concentrated arnmoma 
".per lrire) arid I ccs. of a reducing liquid (190 
;gms. cane sugar, 370 ccs; of alcohol of 901% ' 
and 3 ccs. -of concentrated nitric add per' 
litre). Af ter two hours the silvered polystyrene 
grains, are separated by filtering, and "washed 
with water; A rod moulded from tins material, 
at. 170° C and under a pressure of 100" 
kgtos/cm* had a specific resistance of 20cm.; - 
Example Hi 
-For wppering 4 gms. of pofyoae^lacrylic 
methylester with a gram" diameter "of . 15^ 
.microns, use is made- of Ja- mixture of three 
solutions A, B and C in. quantitierof :13 ccsi; 
• 5.3 :ccs. : . and , 40 ccs; : respectively* The cont- 
jpositiori of solution -is .50 gms , of copper 
■ acetate, 200/ccs.- of concentrated ammonia, 260 
ccs. of distilled water; -that" of solution B is" 
47.5 gms,- o£ KOK, -110 . hx&'hf; ' distilled 
i water; -tijaf-- of solution- C" is IS. ass. of 
hydrazine Jhyjirate, 39 ccs.. of distilled- water. 
The copper; is pretipitated on ..me grains of 
the polymeriby treatiiienf wjth •the' mixture; 
-of the solutions- for v two 'hours* while heating 
on si water- bath. • A . rod* 'obtained . from the. 
copper-prated grains -byinouldm^^ C. 
and under a -pte^^ a 
specific resistance of d40Ocm\ ? : : V> '. I ; "•■ 

^^V' r 'EXAMPLE IIT. -v _ . ;. 
"f Polymer^^ams^ are"; md^-r^ted wBth the 
use of a mixture of three^ solutions -A, B "and 
C in quantities "of 30 dc&, ;30. ccsv WdJtf ccs. 
.:respectivelyi ^e:compo»tion; of "solution A.. is 
50 gms. of nickel acetate) ;20(>7ccs: of con- 
centrated! ammonia, '' 36D^:ra 4 T^;;.tKstiIkd: 
: . water: Solution. B is ; a 28% -solution - "of 
_ hydrazine , hydrate solution, : solution C being 
" a 0.16% i " solution 'tit J potassium" : platinum' 
; chloride which "acts ak &. catalyst. ; 5 : gm& of 
1 powdered ^lystyreneVw^ a ^ram size of, 
appjcoxunatery 6.04 i^Vf : are^Ixealed . for -one., 
"hour at 75° : "C with the ^mixture of jfe solu- 
tions. A; rod moulded at 170* C. and under 
:,a -pressure' of _10O "kgrn^/cWrliaii -a j^peeffic 
"resistance of a^roxhn^iefy^ "' - : i'\ 
. * Example JV; ~ r 
30 :gms.7of granular r poI^sf^^e are carer 
ffilfy rubbed together withl 5 gmsVof rgfaphite 
- powder for half an' hour,.- whOe/heafrng -to 
150? C., thus covermg^tli-'^ 
"with* layers of grapHte.yAny graphite, .not 



bound may be removed hy sieving: out or by 
shaking. out with water.' Analysis proved that ; " ; 
.the : carbon covered pp^tyrene grains - con- 65 
rained only 1*5!%. jof grapji&e, /Moulding at 
a temperature of 1 170° C and under.a pre*. . 
. sure of 100 kgm^ori* yielded %<xk&- haying : 
'a. specific resistance of 54Qcnt 

- _\ EXA\BPli V/-. * 70 

- 20 gms. '.of an ureaformaldehyde moulding.. 

- powder, with a grain diameter ■ smaller than 

" ojS/mm: ire. c^efully rubbed ^.m for. : 
'. one hour -With 60Q. mgms. . of carbon powder 
V-in "a r oall * mill- #ith wooden balls,, -sub- . 75 

s.fantially-the whple : iailantity , of carbon -being : 

adsorbed* at the surface of the grains. A rod 
. moulded ^at 150° C. and under a pressure of ■ 
^1000" kgms/cin 3 ; had a. specific resistance of : 
,150ncm: : y . ^ I' r '.' ;*. 

: .1;."" " ^--y : : ! " ' EXAMPli"- VX ■ 7 " l " "' r "■ --."" 
: r^-.;25 - gms. - of a granular synthetic rubber 

mixture haying a con^sition of '200 gm$-. of a 
\ copolymer of butadiene with?, a^lonitrilej 1Q 
^gm$.v6f zinc, oxide,; 3 gms;- of tJetr^anMthyl 85 

ffiuram dlsulphide,* 2.5 gms; of : sMphufi_ 1 - 
* j^. of- « 

phthali^te are caieiully- ruDDed' mgether. wiSi* -. 

2.-5 @^>$^hjke;powder-% a; : b^-im^:wM.' 
r wooden . balls. ~-- Vu)^isatiprr^ $Q 

coated -grams /.under^a pressure' ^.I'OOVjcgms/; * 
, .em? ,at 150° €; for, 20 minutes yielded an - 

elastic conductive product having - aV * specific ]- • 

-resistance^of . JOOQQcni -~ 
; ExAw^E-VlIi ; : 55 

v/-fira5n^.-5Plyjim7l chloride having /a ~cpn- ■' -: . 

; ;terk bf plastipser 5f 50% averaged^ on poly- 

. vir^ - - : , 

of colloidal ^aphite^. After *m at >l*50 b 

- and'under a |)ressur^ of 1(50 kgms/cm 3 10O 
.. the carbon coated ^ams.y^ielded.a.-cbnductive 

product- having ['it • [specific - 'resistance : of - - 

60000cm; - ^ ? 

- Example vm ♦ r * 

: : Granular alkalme 1 ; ^spll : resitt: Dh^ed jby 1.105 
, ^^.paftial, condensatXqn -^of - crejfol -with van - i 

aldehyde - in an aBcahne . soltitioij : -io" which ; - 
. . resin \ is added a^harclcning agent -e.g.^ heia- t 

methylene tetramipej : is coa^ . 

OTefully.ruhb^ 

gethef ,in ; a; baB.mffl wi^>^ the f- , 

carbon coated relsin m:am^ -are -then pressecT " 
v-undcr.a piessure^of J(Wtf-^#ris/cm*'^;lfive - ; 
.i;rninu"&'aj; : i76?t-*^ fonrji olaies:2: ^^rnmsr-to 

2.5. inm^. ithick. - ^Iq: ord^io.^gajn an^ idca^of - -^15 
. " the influence ^exerted ' by "the size ; ■ of grain on 

me. vate - . 

; rr^smed bn-^piates ravm^' : a : ^^ace 6f "0.8- * 

cm*- r" and- obtained , f foiri grairis3f diflerent 
■ size • * and sUghtiy- varying^ carboti : ■ Content. J[20 

Moreover^ :se^eral : - mechanical 4 characteristics '.- 

rwere n^sured; . Tfte ^esultst of ithese tneasure- 

ments are stated "in" 
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Grab Diameter 



in mm. 



*% carbon 



Resistance 
in 11 



Impact 
Strength 
kgem/cm* 



Impact 
Bending 
kgem/cm* 



Bending 
Strength 
kg/cm 



03 to 0.6 
03 to 021 
smaller than 021 



9 

9.9 
12.5 



8 
47 
200 



0.69 
0.69 
12 



2.6 
2.6 
7.0 



310 
310 
510 



What we claim is: — 
1. A method of producing electrically con- 
ductive mouldings from plastics, characterized 
10 in that plastics are reduced to grains, the 
individual grains being provided with con- 
ductive coatings and the powder thus obtained 
being subsequently pressed to mouldings while 
heating. 

15 2. Moulding produced by the method claim 



in claim 1. 

3. A method of producing electrically con- 
ductive mouldings substantially as described 
in any one of the examples given herein. 
T. D. THREADGOLD, 
Chartered Patent Agents, 
Century House, Shaftesbury Avenue, 
London, W.C2, 
Agent for the Applicants. 
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